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i,u y equsl te . semiconductor 

end r directions except in a d <-m~- 
The resin . d -ectaon of thickness. 

resxn-encapsulated semiconductor device in 
with the nr. a =corcance 
the present invention means . semiconH 
5 empl oying a lead , semiconductor device 

lead frame among the defined 
semiconductor device. 

I» the CSP type semiconductor device descried above 
terminal PO "^s made of solder are formed 

tne terminal columns and is extern 11 " °' 

" u i5 externa 1 2 v o vr ^ « > 

encapsulating resin . r K * XP ° Sed from th * 

9 «sin, but the terminal po"i 0 „« « 
necessarily n^ d ° not 

y need to ^ protruded f- om th. 
resin. Moreover, if nec 6 enC ^ Sui «ing 

r - ^ necessary, the outside f ace af 
terminal column which • Ch 

hlCh 15 exposed externally from „„ 
encapsulating resin may be covered wl . h a ^ 
^ -ans of an adhesive. ^'"^ f "~ 

* 

(FUNCTIONS J 

reSi "-« n «P*ulated semiconductor " device , 
accordance w ith the Br „ deVlce *n 

the present invention can meet a h. ^ 

en increase in th . demand for 

in the number of te^.,, 

miniature zed sr ce.mmals and has . 

" 2ed structure and thus an • 

efficiency ^ ^creased mounting 

c -ency. At this tim ^ 

semiconductor device as tn encap su i ated 

as the removal orocess o' th . „ 
b *« by press work . o _ • 

-ads as - n -he Pr ° Ce " °"' th * — 

o- -ing a mono-layered lead f rame 
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shown in ria nu • 

9 - Ub 15 not "<J"ired, there is no prohl . 
as bendino P^oolem such 

P«=e«, MM . particularly , 

frame shanon • "-"^Pinned lead 

^aped i„ a manner ^ ^ 

5 waller than that of the lead * ^c«n... 

" e iead f «me blank by a tw« «- 
aching process, that is th. ■ two-ste P 

lnn " 1CadS " e « ^ 

P"ch, can meet a demand for an increase in the • 
number of the he pin 

the semiconductor device. Moreover as - h . 
encapsulated " he resi «- 

' S — d "«or device is fabricated in such 

s ^e, < t can K semiconductor chip in 

«» be miniatured. In addition< each 
inner leads f =,k_ • r rhe 

„„„ „; ; by * — — p~ 

th. flrst surface 

!..« *— thick "«» th« of th . 

"•«", a cericav . «.ch 

inus ' *«e second sur' a ra * 

flat and « MCh inner iea * is 

l ' and - s excellent w < , a . 

— w ire-bonding prope--v m«- 
as fk. , . r- -*t- c — y • Moreover 

as the first surface of eaeh - ' 

each inner lead <s fi a - 

«M« .nd Sur .. aces Q . 

°- whe inner leads earh k 
-ncave shape depressed toward .. .. ^ ^ a 

towarc zne inside o* rK^ 

°~ the inner 
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e« in„e.- leaa s " ' ' «"«*».. 

wnich is encapsulated 

ated Wlth an encapsulatino r«,„ « 
manner that it is . K SUCh a 
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terminal columns having the sam* 
the lead f thickness as that of 

>-"e ieaa frame blank a«w k • 

ian)t and being intearaii., ~ 

-ner leads and also b i ^ t0 th# 

also being adapted to be electric,, 
connected to an externa , electrically 

" external circuit; 

the terminal columns beino at . 

inna , An9 dls posed outside of the 
*nn« leads in such a manner that thev 

^ner leads in a rf - * CO " Pl#d t0 the 

section h 0rth ° 90nal C ° a — kness- W ise 

* ecUon thereof, the r^. , 

the lu ... c . „ . C01 "™* —»«« on 

su..ace opposite the su-' af - a , 

he SB • f th * Iead frame on which 

ne semiconductor chip < s _ 

-« runted, the terminal columns 
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■»«-. «r„ inal por:10 „ s mmaiM cr tfteir ^ 

«»• ««— .1 porucn, b . in , made oi solae 
exposed ex-»m»n . nd 

J« t „. " U9h « si „ such 

the encapsulating resin • 

9 resin at their outer sides; and 

SemiC ° nd — r chip at its surface having elec-ode 
Portions being mounted on n le "-° Qe 

insulating adhesive and th 

thC ele ««de portions being 
arranged between the inner leads and h ■ 

leaos and being electron « 
connected to tips of th- ■ c.r.cal.y 

ips of the inner leads by wires. 

resin-encapsulated cs° tVM 
-Vic. in which a lead , —conductor 

6 Sh2Ped ln —dance with a 

-wo-step etching process in 

SUCh 3 manner fas a thickness 
cf inner leads is r„,- "^cicness 

ea °* is thinner than that of the i ead * 

wMch is encapsulated wi- h an en 

-nner that it • •»«"«*«i» fl resin in such a 

th « « is substantially the same as that of . 
—or chip in si2e , ^ ^ f _ ^ • 

terminal columns havino -ho .. 

- >.« .„ d : „; :hickness " that of 

C ' M -° an external circuit- 

the terminal columns be->„ „• 

oe.r.g disposed outside of the 
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inner loan c ^ 

an such a manner 

inner leads in a «r C ° UPled =° :he 

« a direction orthogonal to a thi,v 
Erection thereof , h ««ekn..,- tfi ,. 

nereof, the terminal column* k • 

«• surface ophite th , ^ nOUnted °" 

PPosite the lead frame surface Q - 

5 semiconductor chin * *' 1Ch rhe 

~ cftl P is mounted, the r«»~.- , 
exoosed extern „ terminal columns being 

' ° ext ernally through the en,. , 

9 " tfte encapsulating resin , 
Portion of the tin. *u az a 

Elating ^ t t7 ~ ^ 

at the outer sides thereof; and . 

he ""Conductor chip at i- s Su . fa , 

Portions be , na mo haVin9 -Retrod. 

we ~ n 9 mounted on rK a „• 

°* the lnner ieads by wires. 

The resin-encapsulated CSP tvn . 
devices of claim , * P semiconductor 

MH *' where -n rhe lead frame has a h- 

Pad, and the s*mi. . a dle 

ne semiconductor ch^n - 

'"at electrode raOUnted SUCh a """ner 

Electrode portions thereof are arranoe* k ■ 

inner leads and the die pad. 
<• A resin-encapsulated CSP 

k ype semiconductor • 
which a ^ad tor Qevi « in 

Sha - Ded ^ accordance wi-„ a . 
aching process in such a ma °' StCP 

^ .es.n i n such * ^ . 

a manner 
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semiconductor chip i„ site, the lead frame 

inner leads having a thickness cm*i- 

y o tmcxness smaller than that of 4 

lead frame blank; 

terminal columns having the same thickness as tha- c * 
the lead frame blan* and being integraUy ^ ^ 

inner leads and also being adapted to b. . 

* auaptea to be electrical 'y 

connected to an external circuit; 

the terminal columns being disposed outside of th . 

inner leads in a direction orthogonal to a thic.ness-wise 

direction thereof, the terminal columns beino mn , 

uxnns D eing mounted on 

the surface opposite the surface of the lead fr* 

tne lead frame on which 

the semiconductor devi^* 

device „ .ounted, the terminal columns 
».vi„ 9 t.r„i„ al portions , rran9M on ^ 

the te™i„ al portions bei „ g ^ ^ ^ ^ 

expose, e»tec„ a u y ^ ^ ^ 

«*« the » MM colomnj >xpesM ^^^^^ 

the e„c apsulatin , r ., ln , t outer thereef ^ 

the semiconductor t-h-.^ k ■ 
. w Ct ° r Chlf> bei "9 runted on the inner 

leads by bumps arranged on one s „r^ 

°" e sur ' ace <* the semiconductor 
chip, and tne semiconductor e s in w • 

auc.o. chip being electrically 
connected to the inner leads 



3 ■ A resi.Tencapsu';-.^ r-<?-> 

Psu.e.eo CS? type semiconductor 
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e with 



a 

of a 



- which a laad „« s ., apad in secordjnc 

7""'" etchin9 ~ *■ — . — .. th . t . thickn „; 

which is enc ap su lated with .» enc ap!uia ti„ 9 « si „ .„ 
»»n.r that lt is substantially ^ ^ ^ 

^conductor chip i„ site. th . Jead 

-n« aeads havin , . thickMsj snaiier ^ 

lead frame blank; 

«• fr ama baank and bel „, intesrany ^^^^ ^ _^ 

!.«.. a „d also bein , adap[ea co ^ ^ 
connected to an axlainal circuit; 

tenting columns be .„ g aisposM ^ 

ie.os in a airecUon ortno9onai m a ^ 
thereof, the terminal columns ^ 

the surface opposite the surface of the lead f r . 
„. , 1 tne Iead frame on which 

^ „ TOU „ t .d. th . terai ; a , ?eluro , s 

b.in, e, P os, d . xt .„. lly throuah eneapsuiating rejin ac 

• Portion of tips thereof to !e .», a , ... . , 
a „ d e 85 lerminal portions, 

the semiconductor chip being mounted on ^ inner 
-s by bumps arrflnged ^ sjrface ^ ^ 

semiconductor chip being eiec-r^.-i 

9 e ^c.r.ca.ly connected to the 

•inner leads. 
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The resin-encapsulated CSP tvoe 

— -~ . rect.„ 9ul . r o r oss-sec-.ion,I shape 

-our ,.=.. respecti „ ely ptcvlded wit|) a fiist - 

; econa sur " c - * ^ «- . fourth !urface , ; he 
; nner lead havi - 9 — » «« .« t „, 1Md 



[DETAILED DESCRIPTION Or THE INVENTION) 
IFIEZ.D OF THE INVENTION) 

The present invention rentes to a „.< 
senioonw "Sin-encapsulated 
semiconductor device e*r.*H^ ^ 

an . CaPaMe ° f meeti »9 the requirement for 

an increase in the number of t *™<„ , ' 

unu, * r of terminals and having a 
miniaturized structure and n, 

effiel thUS an •"e.ll.nt mounting 

efficiency. More particularly the B 

Elates P«sent invention 

to a resin-encapsulated semiconductor device 
"talizmg a lead frame 

lead 00 • ^ 3 manner th " an ^"r 

lead portion is thinner in a f M l. 

blank> 3 tnick "*« than a lead frame 



»:ss« v 
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[DESCRIPTION' OF THE PRIOR ART) 

«». Ha shows the configuratien 

resin-encapsulated « • , ?ene.all y knowR 

psuiated semiconductor device 

frame package) Th * " =iC lead 

Package). The shown resin-encaosul • 
5 ^vice includes a d . ""psula.eo semiconductor 

ciudes a die pad lin having a »„• 
1170 » «ving a semiconductor cr<n 

±120 mounted ther^n P 

tnereon, outer leads to h» 
connected to the a electrically 

to the associated circuit. ,■ 
fft^-j • cuits ' inner leads in-> 

formed integrally with rK. 2 

*y with the outer leads in 3 Srt ^ . 
H30 for els „ . , ' bonc, ing wires 

electrically connecting the tips of the ■ 
leads in? r« .w . H 1 tne inner 

—2 to the bonding pad 2121 of th<? ^ 

chip 1120 semiconductor 

120. and a resin encapsulating the semiconri 

1120 to pro-ect -h semiconductor chip 

•ect .he semiconductor chip n20 f - 

stresses and from external 

and contaminants. This 

semiconductor device , , f _ "sm-encapsulated 

device U20 o k m ° Untin9 ^ Semi "^ctor 

-120 on the bonding pad 1^1 « 

encapsulating the semic „ —ufactured by 

9 tne semiconductor chip n 20 with f , 
1" this resin-«„ the "sin. 

resm-encapsulated semiconductor device then s 
<* the i nn e r leads • ' nUmber 

<* the semiconductor chip U20 . M 

shows the c an *< And ' ri 9« Ht> 

tne configuration of a m ,-m„i 

- „ th . resl y " ;ra " e us " " 

it.* the semiconductor cVd 

lnner leads m2 to be ... P ' ^ 

••»«—„ electrically connected to the 

sem —-o-ctcr device, t he eu * 

°^e. , ead ,,-3 wh . cn . s ■ 



s*:ss« v: 
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»«» innet lead lm and is aaap:ed to be eiac ___.. 

— ~» servin, . da „ uhe „ e „ capsula ._ ;n9 

!MCOn * Ct °' aeVi « ««» «* resin. and . frama se . ( _. _ o 

'onneo .ron, . highly conductiva ^ ^ ^ ^ ^ ^ 

... Ni . re . Uoy) . copp . r . based aUoy fcy a pr8j ; in - 

workm, process or an etchino process. 

*«c.nt ly , there has be „ groMng aen)and _^ 

end ^ in :hlckness of res ;__ 
enc,ps ul e,. d se„ iC o„ duct or d ev ic e e„ pl o yi n, lead ^ 

-ike the lead frame lllO(plas-«e 1«»h * 

iP^s..c lead frame package) and 

th. incre.se o, th . nu ^ er „ f ^ 
«nceps ulat ed semiconductor packaga as 
•PP.-.-0... .„ „i„is turijed pr09ressivaiy and tha w 
« «h. i„« s „ tio „ of sem;conductot davice 
projressively. Tlms , 

" c,nt resin-.ncepsul.ted 

p C ' PaCk89e ' V Plate 

Parage ^s, and thin quad flat packages (TO rPs, have each 
* greatly increased number of pins. 

Lead frames having inne- 
. w 9 e * leads "ranged at small 

pitches among lead frames fo- semi^ 

. . . °- sen, iconductor packages are 

fabricated by a photolithography 

, »^apni w etching process, while 

-ead frames having inne- t.eH. 

9 nne. _ e ads arranged at comparatively 
iarge pitches among lead frames *«- = • 

es - or sem-conouctor packages 
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ar * fabricate w 

icated by press working. However , ead . 
having a b rne ' 2ead -raraes 

nUmb " ot fine inner leads to h 
truing semiconductor packaQes . 

P±ns are fabricated fa ' ^ ^ ' ««*. r of 

5 . y SUbjecti "9 * blank of . -„, ckn 

5 the order of o — ckness on 

0.25 nun to an etching process 

working. Process, not a press 

The aching process for for-.* 

«~ i«. i«* „ m r; n5 * i " d 

• a thickness on rhp 
*~ - lead frame , is c , an - of 0.25 ^ (bIank 

ls leaned perfectly IP4« i a 
Photoresist, such as . *' ' Then ' a 

as a water-soluble casoin w 
containing p 0 r a ^,- "sein photoresist 

9 potass ^m dichromate as a sensir . 
s P"ad in photoresist « , "nsat.ve agent, is 

eSASt films 1020 over -h* 

thin f iljn as sh ' whe major s «*ace S of 

m as s hown in rig. • Ob tk 

"1ms ar e exDO _ H The "' the Photoresist 

exposed, tnrougn a 

Pattern, to liohr Pretermitted 

^ghc emitted by a high-pressure m 

and th. thin sheet is imiB * ^ ^ 

w AS Immersed in 

development to form . ^eloper for 

— u .oc ~ ITT 1030 - 

- - - . — ; 1 sh ~ is — • - 

««•. « «». .„ . tc J t • * """" « 

cnant containino f er -i e • 

Principal component is sprayed ' ' Chl ° ride as a 

sprayed aoai~s~ -ho - w 

» «*. « Portions o . • ;-' s - - he ts » -« .... 

°^ the :h:n sheet 3 m n 

«fc. P«--er„. d photor " 1010 ~« 

-es.s. nlns 1020 so th 



•at inner 
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20 



25 



20 



25 



m Fig. lOd. as s " ow ' 

Then, the patterned resist f ilms are 

patterned thin ,h removed, the 

"un sheet 1020 is wash.n ► 

5 frame hav ing the inne , ^ C ° - lead 

3 the in ner leads of desired shapes as sh. • 
*"ig. 13e p^=w _ ' shown a- 

"e. Predetermined areas of the lead * 

*y the etchino 6 th " S fo "*= 

hl ° 9 process «e silver-plated a*. 

washed and dried an . bein 9 

°ried, an adhesive polyimi de taDe 

the inner leads f or fixar . P " StUCk 

° r fixati °n< Predetermined tab bar 
oent, when need be ar ,H u * re 

oe ' and the di*» na x 
etching orocess ,k ^pressed. In the 

Process, the etchant etches the thin S h 

the direction of the thic *" b ° th 

zne thickness and direction, 
to the thickness, which , ■ • Perpendicular 

' whicn limits the miniaturis- 
ed pitcnes maturation of inner 

lead Barnes. Since the -hin 

from both the maior , ' ** 6tChed 

major surfaces as shown i n * lo , Q . . 

aching proe , 10 -"ring the 

iC said, when the ]»»h * 

line-and-space sha rame has a 

P " Sh3pe ' th at the smallest possible ■ 

between the l ines ar . . ' Possible intervals 

of the thin h °' "° " ? ° P% - " ^ 

-e outer lead ha ^ ^ °< 

r iead having a suffi c .» nr 

A tne thin shper _ 

neec must be about 0 12s „ 
above. Furthermore th. or 

Wldth ° f the ^ner leads must h • 
^he range of 70 to 80 Zm * 0 ~ ln 

-m for successful vi-e h nn ^ 
c he etching process as < 1Ius . 

illustrated in Fio. i 0 i* B « , 
•*n fabricating a l ead • _ ' " £mpIOyed . 

3 . tfclR she et of a sman 
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thickness in 

in whe range of 0.125 to 0 is mm • 

w ° u * 25 ™n is usee 
inner leads are formed by etchinn * u 

°y etching so that the fine ~* 
thereof are arranged ac . ^ ^ ^ ^ 

However, recent miniature ...^^ 

semiconductor packaoe r.«„ • 

Package requires inner l eads arra d 

Patches in the range of 0.013 to 0 15 , 

r ° °' 15 mm ' f « smaller the 

^•lo5 nun. When a ^ 

thin k " f3briCated * Processing 

thin sheet of a reduced thickness rh 

outer , „ thickness, the strength of th 

outer leads o* surh a i ^ ^ 

-he subsequent processes i^i 

f-iut-esses includino an j»ee^«wi • 
and a »w • 9 assembling process 

- «*P mountin , proeess Accordin9i ^ there ^ ^ 

;;; ie che fab — °< • — — , in 

.^^cl?"" 9 m " hM PIeVi ° USly " ~ — 

aiiriculties subieete = »v 

ojects 8 thin sheet to an e *eh<n« ~ 
fom, > i e-ch>ng process to 

T: " a * e " ter - ducin ' °- — - — 

aead frame bv half 

«y nan etching or D rp«in« * 

9 °* Pressing to form the fine 

;; er ieaas by — — u» s =™„ h th . 

«b.. qu «„ t proe .„., when 

. -.ame -s formed by 

etching after reducino 

co~res - thickness of the portions 

corresponomg to the i nne - • 

nne. .eaos oy pressing; for example. 
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-satisfactory th . . PlSt " «• 

a dimensional accuracy reouir.* 
lead frame m C «, r eq Jire d to clamp she 

accurately for bonding 
5 Peacemaking proce « m w °-a. ng , ariQ fl 

9 Process must be repeated twice n,.n 

fabricating process . " makln 9 tn * lead 

9 Process intricate. i t is 

repeat a P i, tiBut . ls ° nec «sary ro 

Platemaking process twice 

the portions of the th,- k thickness of 

the thin sheet corresponding to th# . 

leads is reduced by half ^ k- ""^ 

oy half etching before subjecting, .w 

sheet to an etchino meeting the thin 

ha s not yet b e «fung method 

^catin, proc „; e " s SPPli " " P ™"<" 1«- 

I SUBJECT MATTERS TO BE SOLVED BY THE THVEHnoH, 
Meanwhile, there . 

— and incr .l rtr"' atMM 

— -.a,. . tr rr 9 " fiei,ney - 

<chi P ; ' a p *"*»- « C.U.C 

with . . PrOP °" a " hl " " «e.p,„ a . te<1 

- the following ad Van , ages ^ 

i> First, ^ere the numbe- e * • 

* °* Plns of th e CSP i s eqi;al 
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the CSP enaMee , . ' S ~ 

naoies a remarkable reduci^n • 

mounting area *c „ ' UCwlon in the 
9 " a " com P«ed to the OFF or BGA. 

2 > Second, if the cst> 

5 s4 , 5 CqUal to the OFF o- a-» • 

° Size, the CSP is 3oA ln 

or ls increased in r>,« 

*«a an the pan number ovl> , - u 

°r BGA. in the * the 0?P 

ine case of rh*» npD 

a pracucai u " «— 

- substrate, and tne . ' * ^ ° f ^ 

" d the Pln "umber is 304 or 

outer leads are af tne 

are arranged at a pi t ch of 0 5 tk 

leads need to be arrant ° UtCr 

e arr anged at a pitch of n * 

increase -he „• ° r °' 3 to 

se whe Pin number, bu« 

ou. .his causes a user , 

- t„. semiconauctor 5 

W*«iW,y. „. « a h i9 h 

«- «..x re.*, are '"""""9 ch, 0rP in „ Meh 

"* are arranges at a pitch of 0 , 

the m a «_ °>3 mm or less 

the mass production of the a** 

increase in e necessarily involves an 

in costs, otherwise the m *c 
di «icult. The BGA Production is 

Acuity 0 f tne QFp 7 Pr ° POSed t0 — -h a 

- the 2 " e BGA ' 6Xternal « 

the shape of two-dimensional array and 

" • ^der pitch, thereby .edu-in B * d 

^ .educing a di f * s i *, 
it. Moreover alth. k d i*-iculty ln mounting 

' alth ° U9h the BGA permits the co.v • 
overall reflow solderin* conventional 

^waaering even at rK fl 

«* 300 pins sold . in 

Pins, solder bumps are incorporated w<tn . 
Spending on the temperature , ^ 

BGA reaches 30 to < 0 „„, 6 of 

w " *nar an upoer 1 < m - ,• 
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the Pin number of the art • ^ 

or the BGA is 600 to 700 Dins ^ 

1000 pins Tn »v 

Hans, m the case of the rco 

terminals are mounted in the shape of two t 

on the bac k surface . two-dimensiona 
ext , Urfa " ° f the CSP, pitches of - h 

external ter m i na is can be increased in acco . da 

accoraance with -ho 

concepts of the BGA. Moreover in ,k 

re-low so3ri • CSP ' the ove «- 

SOl ° erin9 " n be P'^tted, as in the BGA 

3 > Third, as compared to the 0 FP or BGA, the CSP i s 
« -t.rconn.cUon Je „ gch . aniJ thus 
P«.i«i. c.pacU.nc.. and /" » «*• 

delay t^mp ».« y ~ w ~ n the transfer 

y ^ me - Whe " the clock rate «, ±n . 

• ln exc ess Of 100 MM 7 

the QFP < S nrnkl MHZ ' 

v -s problematic in r^r,-* 

9 a shortened interconnection i enflth . 
advantageous. Accordingly, - h e cse . " " 

of ' " advan «geous in view 

' ^ m ° Unti ^ efficiency, out it needs to be 

the terminal pitch „ """"" in 

P«ch when considering a demand f 
increase in the u oemand for an 

111 Che numb « of terminals. 

ThUS ' the ^sent invention is aimed 

^sin-encapsulated sem - Pr ° Vlde * 

psuiated semiconductor device • 

which is employing a lead 

capable of feting . demand for the 

Miniaturization and increased t~m inal k 

---mmal number. 

(MEANS FOR SOLVING THE SUB-r/^ ... 

-«t SU3jECT MATTERS) 

A resin-encapsulated 



ce.^nce with che preser . 



semiconductor device 

invention is a reS in- 
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csp type semicoMuctor ^ 

» . th « . tMck _ of inner u ^^^^ 

.nc.p !ulatin , resi „ juch a 

substantially the same as that o* 

lead frame including; inner leads 

thickness smaller than that of a lead f 

term . . a lead fra ">e blank; and 

terminal columns having the same th,>v 

, 9 S3me thickness as that of the 

lead frame blank anH k ■ ' 

ianit an d bemo intearaJiu , 

i- ne . . " n ^ grall y connected to the 

col alS ° bCin9 ad3Pted - - —ally 

connected to an external circuit- t „ 

b.«na d ««« • c ^cuit. the terminal columns 

oe.ng aisposea outside of • 

tha- IeadS in Such a ^nner 

cna " - h ey are coupled r« 

the lnner 2 * ads ^ a direct! 

orthogonal to 

to thickness-wise direction rK 
..^ on thereof. cn «. 

terminal column.! 

columns being mounted on the SU rf aM 

»«rface on which tn °PPosite the 

termi , semiconductor chip is , meunted , t||- 

Zerminal C ° lumns ^vi„ g terminal portions arranoed 

the terminal portions be- 
exposed externals rKr A , u 

that t» 6nCapsula ^"9 resin such 

that the terminal columns are exoosed . 

t H„ exposed externally through 

the encapsulating resin 9 

° uter sides; the 

semiconductor chip at it , t 6 

tpacs) being mounted on 

— suia.mg achesive, a ^ .• 

*™ the electrode portions being 



on 
the 
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-.«rie.u y c^ectea te tlps ot rhe inne _. iesdj ^ 

«~-.~ «„. presenc inv , ntion is ; 

.nc,p sulate(j csp type semicond<jc ' - 

> *i- am * u lce ln w hicn a lead 

Shaped accordance with a two sr 

° f innCr l6adS iS thi — 
of the lea dframe and which is encapsulflted 

encapsulating resin in su 

8 manner that it is 
substantially the same as that o* . „ • 

si 2e - he , , semiconductor chip in 

»»• lead f rame including: 

thickness smaller than that of a l ead f 

, lead fram e blank; and 

terminal columns havina rh t , 

lead , thickne " •« that of the 

■lead frame blank w . 

~- to e„ . adaPtM " 

oeing disposed outside of -k. • 

'»« they „. , 

Hey „. coople<1 ,„ ^ ^ 

orthogonal to thi.b erection 

thickness-wise direction thereof th. 
terminal columns h«<~ >-nereor, the 

columns being mounted on the 
lead f-ame* * . surface opposite the 

° r -ame surface on which 

w ftich the semiconductor chio i« 
mounted, th*. I--—.- , p ls 

' the term mal columns be* no ex DO «H 
through , 9 exposed eternally 

«->g.. -he encapsulatino resin af • 

- *c5in at their outer side*. 
semiconductor chip at its Sl w 

lts s "rface having elec--ode» • 
(Dado k-,- Ck ' 9de Portions 

■Paos) being mounted on • 

anner 2eads °y -neans of an 

-nsulatir.g adhesive, and che 

the eiectrooe portions being 
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arranged between • 

6en the lnner ieads and electrical - 
to tips of t-h. • c -rica.l y connected 

P s of the inner leads by wires. 

In the resin-encapsulated C SP tvoe ■ • 
devices as describe . semiconductor 

aescribed above, the lean * 
5 ann frame has a die :> a ~- 

and the semiconductor chin « 

their , n ° Unted in SUCh a »«n.r tha- 

their electrode portions f , 

leads „ Potions as arranged between the irne . 

leads and the die pad. 

Furthermore, a r««i« «~ 
in .=ccr da """-""Psulat... senlcon!luet:>r 

" lth «» Pr».n« i„v.„ tion is . 
10 encapsulated pqd resin- 

6d CSP semiconductor device in uh • . 

frame shaped in hlCh a lea °" 

PCd ln aCCOrda "« with a two-step etcM 

in a manner that a u 9 Process 

tnat a thickness of inr», i 

ul inner leads ic 
that of the l-.H * thinner than 

tne lead frame and whirh < 
eBf „ , hiCh 15 encapsulated with an 

encapsulating resin n 

y resin in such a 
15 w manner that 

15 substantially th. ~ C ls 

the same as that «^ , 

— M.„ k . na b .;: * mck — «- 

ca to an external ci'emr. 

" being disoos.H * terminaI colu ™* 

-ng disposed outside of the in „ 

th « they a^e c , 

they are coupled to the lnner leads 

Agonal to thic*ness-w ise d - ^'"^ 
25 . se direction thereo* *w 

co.u...ns being mount*,* ~ 

ine su -- ac « opposite the 



v . 
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surface of the lead f r ,r, 

lead frame on wh<eh i-k„ 

is mounted, the , aucto - oev 

the terminal columns havino t. • 

^ranged on their tips- th P ° r=iD; 

— etc and t6rminal POrti ° nS — 

tc ' and exposed extern* n 

°ut«r sides; the Psuiating resin at thei 

"e semiconductor chin k. • 
^ner leads by j^. 9 m ° Unted °n th 

y Oumps arranged on 

semiconductor chin surface of th 

WU P/ and th*» *~ • 
10 • semiconductor ■ 

•iec.ric.Uy connected to th. ■ * ^ 

the lnne r leads. 



'.5 



Also, a res . ^ 

"^"-encapsulated semicon* 
accordance with the n ^conductor device i 

tne Present i nV o nf . 
encapsulated csp invention is a res _ n _ 

c VPe semiconductor device ,• 

*- -p- *„ iccordance „ Ub a « » . u. d 

ln a manner that a th ,v. etching process 

- " ,Z ; of im,er ie " s *■ — -n 

xrame and which ic 
encapsulating resin in encapsulated with an 

^tanti.iiy the same 1 ^ ' ' that ie 

me as that of a • 

'Wc kn „ s tft8n thjt - '»« 1«* „. vln , . 

havin9 tht <™ - 

iSO being adapted t« k 
-nnected to an external c<rc . * ^^^ally 

oeing disposed outside o* ^ " ^ t6rminal «l"mns 

* the inntr 2eads 

*"wn a manner 



M-5599 OS 
9-8207 



-hat they are 2 

Pied to tne inner leads in a dire~-~ 
orthogonal to th,v., 

° thackness-wise di-ecion 

ion th ereof, the 

"T' 1 ~ « - o ?DOSi -. e t)1 . 

- ™. „ lunns havin9 terminai " 

tips thereof; the semiconductor chip b*in 

nip bein 9 mounted on the 

mner l eads by b a . ranoed nn 

'he semi, „ a " d 
he se ^ co ^ U ctor chip being |1|e „ 

inner l eads . ' — cally connected to the 

the resin-encapsulated CSP tyoe package th . . 
leads each have . r P"*age, the mner 

9 fac « respectively provided with 

ace, a second surface, a 

surface th. " * 3 four ^ 

fir " «"-c being oooosite to the 
surface a rw< . tne second 

" flush »"h one surface of the remaini 
of the inner lead havi nQ th ' P ° rti ° n 

lead f thiCkne " « that of the 

navmg a concave shape deo-ess** . 

P SS6d toward the inside of the 
inner lead. e 

Meanwhile, the CSP tvoe 
. type semiconductor devices as used 

herein generally means resin 

ln ' enCapSulated semiconductor 
°ev iC es encapsulated with an 

an encapsulating resin in - 

manner that each of 

— e resulting structures is 
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Iead ' the inner leads are c^m 

QS are s -able and wider in m.- 

ue * an their wid- 

Furthermore, in the resin-encapsulated sem . ~" 
aevice in u ^ated semiconductor 

in acc "°ance with the p rese n- • 

semiconductor chin , Mention, a 

ch ip as mounted Qn 

arranged on one sur f ace of th . bUn?S 

6 SemiC °— -ip, and the 

connected to ^ CAe ct.ica^y 

each other. Thus , wire 

required ar ,^ , are not 

' «» °, carried m in . , 

uut ln a lump. 



f EMBODIMENTS] 



Embodiments of the resin ^ 
"device « n ar^„ Plated semiconductor 

- n accordance with the ores^nr ■ 

" e P re sent invention win u 

d " Crib " " ith — » r i9ur ... , 

of e k. "°ss-sectional 

ac-ordi re ""- MC ' W! "« ».»ico„d UCC or device 

■° Cain ' " th « «»« «m>odi*e„,: of th . pres . 
Fi 9- lb i, . , P« S er,t invention. 

" * e «"-««ion.l view of .«„ ... 

leads tak.n .1 Jf the inner 

"*« .ion, tne u „ e 

* "oss-sectionai of .... of , ' "« le is 

« cne -line B2-B2 of Fio i - T 

»" **• In Fio 1 

»«•«! 100 depicts a res i n . 

device. 2 , 0 a resi "-">ca P sulated Semiconductor 

1-0 a semiconductor chip, „, .u^^ 

» ame ' 132 i-Tie-* leads 

a f*r.t surface, 23lA5 , ^ 13lAa 

second surface, 13"Ar => 
23 1Ad a fourth sa ., a 3 Chlrd 

— - e « 133 terminal columns, i 33A 
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terminal r>n 

* P°rtions, l^n 

,d # ijjb sides, 240 

"0 an i„ sulatino , -k *" e "«P™l.ti n , r „,. 

« lt0 . r . infercin9 

" tne rAc< n . 



,lctea semiconductor 



according to the f . — nouctor device 

* to first embodiment a 

5 no is mounted in a ma ' 3 SemiC ° nd — -vie 

ln 3 manne ' that the. electron. 
of the se miconH electrode portions ;:; 

semiconductor chip i 10 

inner leads The . """^ b «—n , he 

ds « The semiconductor chip 110 is . 
connected to the «.„ , electrically 

the second surface 131 «, of tne 

lead 131. The electrical 
encapsulated se • connection of the resin . 

semiconductor device 100 to an 
circuit is an external 

achieved by mounting 

semiconductor device 100 """-encapsulated 

— cal solder " t6rminal -* - 

° e - on a Printed circui- c„k 
*ram e 130 used i„ th ^rate. The lead 

*ed m the semiconductor device loo 

«- embodiment is mao - e 0 . . <2% " ™"' " 

T ^ ^ frame 130 . <2f "«*.l-ir«, alloy. 

9 ' 6a ' the ^ad frame 130 has « 
S -Ped to have a t hi e . h «-nner leads 131 

3 thi <=Jcness smaller than ^ 

encapsulating with a resin m ^ 

resm. Moreover fl irK. ■ 

-'rarne processed by etchi although the lead 

oy etching to hav* - ~w 

- s embodiment, ^ e i-aH * 
t, such . shJM - 1. no, 

e-mmal columns 133 are no- r -„ • 
«■•«-. The inner leads ,31 „ '""^ t0 b « 
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the Portions of the ] m h * 

tne lead frame othe- than *w 
131 v» " tnan the inn*. • 

i->i nave a thiz-i,^ nne - -eaos 

thickness of 0 .1 5 m cor^soonn- 
Sickness of the l ead * cor -«Pond lng to .„ # 

6 Iead fr ame blank. The tin . 
leads have a • P ° f the inner 

a ^ne pitch of 0 12 m ~. 
5 u • 1 ^ nra so as - ~ . 

increase i n the n.,»K achieve an 

ine number of 

01 terminals for 
devices. The ^ Ior semiconductor 

he Second f«ce denoted by the r., 
"lAb is a , urf , r . 7 * ref *rence numeral 

surface etched, but having a sub.r 
Profile, so as to substantially fi at 

to allow an easy wire k«h • 

^ ""cave shaD . 

H e5Sed toward the ir^<-i snape 
respectively. Tftis „ "sociated ianer lead> 

™is structure exhibits a h,„», 
th ough the second , 9 strength even 

econd face (wire bonding surface, • 
Also, Fig. 6b is 9 surface) is narrow. 

»-« - ; z°" tionai vie - — - - - 

not to cause tw<srin« 
« - inner leads ^ " t! " 

f-»l„« M by « ch . °" " 1 «««>- . >.a d 

«ith the semiconductor chin * 
- -hod as described below J 

1m * -e long in their . H ° WeVCr ' » h ~< th. inner 

* tneir length and have a r„ ^ 
deration of twisr< tendency f or the 

* twisting therein 

fabricate direct y , ne x ' " " possible to 

-*Pe as sh0 wn in ^ ^ * ^ «• *av e a 

in . scace ^ ' heref °-"< «*" -hin 9 the 

*-xea to -he -nne. ieads are 

~ ne connect ino no--- 

9 P°-tion 1323 as ck. 

3 as s ^own in Fig 



6cfi >' the inner leads 

ta ^ e "0 as shown ■ r - lR 'o«i.-. 3 

h ° Wn ln Fi 9- 6c (ii). Then 

■>»n rig. 5 C j iiiJ 

" thCn m ° Unted - >ea d f ra me . In Fig 6c(ii °^° r — 
«-« -ows the ane to be cut by a p J' 

Ameth ° d f ° r th * Miction of . the resin 
semiconductor device wil, """"encapsulated 

lce now be descrih.^ • 

" «how„ in Fig 5fl Ascribed 1B brief. 

*y- :>a, a lead 'ram** 

u -rame, which is '^k-.- 
« etchir,, .„,, from -abr.cated by 

•M. tips ot J ' " * • -»« th . t 

the mner leads a ~ e H< 
Moreover, i- tho . directed upwardly. 

*- the anner leads a-e i a „„ • 

"*» of the inner i. rf " ' th « 

-nner leads are fi xed by a nn - • 

required. Then, the sur' a Po^nude tape, as 

une surface of rh« 

110 having electrod ^conductor device 

9 electrode portions m fo „ m M 

„ Ioe . ted on 1 th ;°; me - d "•"«"> *• 

«—* l..d. m rh •"*"«•" b «».e„ th. 

• Then - "le semiconductor „ 
—ted f ixedly on inner ouctor device no is 

insulating adhesive 150 " * eanS ° £ an 



Then, as shown in Fig 5K , 

co„„.c t ,d ;„ ths eiectroae — •« 

y ' "«P'^«--i<>n i s carried „« 
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the conventional encapsulating resin UQ 
Tig. 5 C c, u ' es sho ^- ir 

5c - Such an encapsulation with the r ..« B «. c . 

out «ing a desired mold i- a 

rcoia lr - a manner tha~ t*-i* . 
of the terminal' , surface 

* K " S °" e " hat .«-.-.- 

^ "* r. si „. The „. un „ ecessa V ' 

the lead frame ,, n Pessary portions of 

"0 „e cut I ! KOttUa " '~ », resia 

y tB « =»tun, line i„ th . , 

aj >*y, the formino of 

*---l»9 etching e f the 1 h ' CUtSl " 9 line 

9 of the lead frame results in fh 

««•• The dam bars 236 f of 

136, frame portions l 3 7 , te n , 

^ad frame U 0 as sh o - f Che 

as shown i n Fiq e, ar . a 

terminal portion l 33A „ d . , Next ' 

made cf solde- ic 
outer surface of each arranged on the 

f Cach terminal column to fabric, 
encapsulated "bricate a resin- 

ned semiconductor device 

serves to ^ ter » inal !»•*«•» 

encapsulated se , """^ ° f «» 

Psuiated semiconductor device t« . 

- — « ~~,.., ily _ to ;;- «— — ... 

A method for prrk; 

etching rhp i fla j . 

— ««« n ^ aescribed : - "».« 

o - n conjunction wS r k r- ■ 

8a *• Be. rigs. 8a to 8e ^ 

y mL ., tr . ti „, ,., o j;; : ^-^7' vie " 

--rst embodiment shown i n 
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Fl °- 1. In particular, the ^ 

Ba , o cro «-seccional views e * - 

83 t0 8e "'respond to a cross sec-- - i?S ' 

9 ' 6a ' "actively. In Fi 

reference numeral 810 d. *' the 

^ 0i u denotes a i w * 

5 «0B t..i« Ntt . 3 '""* «0A <na 

Patterns, 630 <<,.. „_ . 

concav » Portion, 860 ttcM 
POrtlM " ™ «« -r.«. 660 .„ . tc „. r . C0 " C "" 

- inner ..... a „ a ^ ""j" — 
-P« ti v. ly . „„„ . ^ »« °< -n.r 

— P»... lu . aichr _ e >s ■ "Mi- ««„ 

ana * " bIs " k Me ~* « • «• 

0. 5i « a p . tt , r „ ,' Ck "" S ° f — « 

Pattern plates, the r.».< 

Patterned to form films are 

form resist patterns 820A and «,« 
first opening e 30 and 82 ° B havin ° 

9 J0 and second ooeninos tun 
(Fig. 8a , . ' ninos B *°> respectively 

Th « first opening 830 is 
*«~ Man. 810 to hav " lead 

thic k „ es an CtChed boct - surface of 

Ckne " Smali «r than that of the lead , 

* -^sequent process Th blank 810 *» 

- - -sired shapes « ^ ^ ~ 

— opening 830 includes^ ^ ^ «» 

"P- of the inner l eads , 10 " th « 

— any thinned por ti on b ' * « 

-on by etching in M . . 
Process can cause hindrance . -Sequent 

nc * in a taping process Qr # 
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«P. - the lnner leaas . IherMfter _ 5urfacM ^ 

temperature of 57 .- r 

spray pressu " ° f 2 - s *•/«■». 

». .tch,n 9 p r0 e„, is terminst . d „ the 

Ant °* time when 

first recess 850 etched to have a fi at 

su . fa „ „ 3 flat etche =l bottom 

J e has a depth h corresponding co ^ ^ 

of ^he lead frame blank (Fig. 8b,. 

Although both surfaces of the le*rt # 
, 6 lead frame blank 810 are 

simultaneouslv *>r,-h.w .• 

y 10 the ^>*y etching proC ess, it 

unnecessary to simultaneously e*ch both 

iy e " ch both surfaces of the 
-lead frame blank 810. Fo- ,„«-, 

be con d . lnSka " Ce ' 3n etchi "S Process may 

be conaucted at the surface of the lead , 

with rh rame blank f °™ed 

,z: r sz pa " etn 82ob h * vin9 — - - • 

sftape to form at least » 

ieast a aesired shape of rs^ <~ 
u«in« e lnne * leads 

"ing an etchant solution. ln th «, 

Droe . t . n thiS case ' ^e etching 

Process is terminated after 

alter obtaining a desired • 

<epth at the etched inner lead fo- ■ ' 

why bo rh 9 re9i ° nS - The "«on 

w "y both surfaces of rh. , 

thC lead f :*™ blank 810 are 
simultaneously etched, as *„ rh- 

~" thls embodiment, i s t0 reduce 
the etching time taken < n » * 

.. 3 sec ° n dary etching process as 

aescrioed hereinafter. 

'•^e total time token for the 



»»:»»« v ; 
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P"-X and seco „ dary etcMng ^^^^ ^ ^ ^ 

Subsequently, the surface nr A «,w ^ • 

suriace provided with the fi rst ~ e -ess 

850 etched at the fire ~ 

first opening 830 is entirely coated w- h 

an etch-resistant hot -melt wa* »«,-,•,<• 

melt wax (acidic wax type MR-WB6, 7»e 
Inctec Inc.) by a die coater 

" to form an etch-resistant 

layer 880 so as to fill 

to fin up the first rficess ^ 

cover the resist pattern 820A (Fig. 8c,.. 

It is unnecessary to coat the etch- -esis-ar- , 

-esis.an: layer 680 

over the entire portion of the surface 

„. . sur.ace provided with the 

resist pattern 820A. However i- 

a . ° 6Ver ' ^ " Preferred that the 

etcn-resistant layer ssn . 

o£ th " 80 ^ C ° ated ° V « ch « entire portion 

of the surface formed with the f<r«r 

. the f - rsc r ecess 850 and first 

opening 830, as shown in Fia 8e k 

19 - 8C ' °ecause it is difficult 
-o coat the etch-resistant i aye - Bfi0 , 

0ft „. y - 880 onlv on the surface 

Portion including the fire 

ecch-resistant layer fifio 

an a5 v ^ ^ i0 thiS emb ^ent is 

«n alkali-soluble wa* 

SUit8ble W8X " SiS " nt te > the 

IT action of the etchant — - 

<he etch-resistant layer 880 is no* , • • 

ls not limited to the 

above-mentioned wax, but mav b» , 

y be a wax °-' a UV-setting type 
Since the first recess 850 e -h.d 

C ^ ned °y =•■»• Primary etching 
P-ocess at the surface «o-rr*r. • . 

- u ~niec W * ^ ~H*» ....... 

.he pattern adapted to 
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form a npei ra . 

eSlreo sna Pe of the inner lead -«« < * 

the etc*- X e sistant layer e90 _ it • ; " * 

in th. -u-wfie. etcned 



process. tk. 

• • • w 



» the following secondary etchi 

etch-resistant layer 880 .1 

ayer 880 also enhances the nechav-.- 

3 strength of the , nan__a_ 

tne lead frame blank for «-k. 

* ior the second etc* *ra 

P«ces S , ther . by .„. Min9 th> .-n, 

conducted k . epi „, . ^ > - - 

. e„. ble . _ spiution - = 

at an increased spraying pressure f Q 

or above in th 6XampIe ' 2 " 5 

• aDOVe ' in the secondary etching 

y e - cn mg process. The •' nr-» 3 , . 
graying pressure -nc.eased 

di-ec-ion fl , „ Pr ° 9reSS ° f ^ the 

i-ec.aon of the thickness of * he iead f 

-ondary etching process Th " *» 

-^ected to a s ^ iS 

a secondary etching process. Jn 

secondary etcni this 

9 process, the lead frame blank 810 «. 

etched at its ...w ls 

its surface formed with rh«, 

— • «.< «c,d ^ I, . — •» 

«>• *. - «. 1Md , ,„,. :;; — ' — - 

The bottom surface 870 of ^ 
Br , ° ° f eacn re «ss formed by the 

Primary etching precess and y ^ he 

l«ad frame is flat H o °' 

±» »iai. However h^i, 

=ver, both side surfaces of ear-h 

recess positioned at od DO c ■ 

«t opposite sides a* • 

870 ha v» * DOtSo " s °rface 

°'o have a concave shaoe det,... - 

depressed toward the i nsioe of th _ 
inner lead. Then, the i MH - 

Uad -' ame b ^ is cleaned. After 
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completion of th » , 

the cleaning process -h 

la ^ 880, and resist «, e ^h-resis-.ar 

Jresist films (res^r r.*-. 

- t".l> removed. T ,, us# a 

structure of rig. 6a is . . ^ ^ing 

s obt ained in wh^>K 

5 leads a -e tlps 690 cf i — e- 

a-e arranged at a e - 

* at a fane Ditch ^ w 

«="-r„ 1 «.„ t 1>y „ ee( , PltCh - "» of 

yer 880 and resist fii me / 
and 820B) is ach . llmS ( " Sist Patterns 

1 is achieved usino - 
"'-ion setvin , te dUsoive ^ 

9ener«ll y called a "two-.,„ 

• ~ can be ob tained. The etch . ^ ° dM1 *" 
fabricate the lead . etChing meth °* used to 

lead frame 130 used in r h< , 
and shown in Fios « Present invention 

9S - 6a and 6b involves the - wa 
■•thod and the method for , ^ • tChln « 

lead f - a , e ° r f ° rmin * a d «-«d shape of each 

portion while reducino rh 
—rn fo^ed. ln accerdance J < — « of each 

m «hod i s dependent ^ a ^ " n ~ * — ^rmed by this 

and the thinness of the • ^ »«> 

the anner lead r ■ 

wh *** the blank has a thi^ ^ ^ eXamp1 ^ 

ia * a thickness t r*w. 

-■' «*• 6.. In ch. c, s , o; us „ ' " ° " «"~" 

• n 9 a small b 1 -h^l 

»-anK wrtichness t 
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in r ^ — • — — . <: : 

J ' ad «»"■• P o! 0.12 ™. of cours. • 

^ by sa3uscin , the M •••> 

w - "* 1 an ° the lead width 

In the case where twisting of the i nn , r , , 

y «i tne inner leads does nnr 

occur in the fabricating „ 

aericating process, as in the case wher* -„ 
inner leads are short ■ * 

short m their length, a i ead fw 

illustrated in rig. 6a can be dl . ~* 

-ere the inner leads are lon g • 

the f irst embodiment, the inner l eads have . 

— n Cy for the generation of twisting. Thus , in t J 
case, th*» - n tnis 

' ^ne lead frame is obtains w 

where th. * ■ ' by etCMn * in • "ate 

* the ^ of the inner leads a-e bounw 
bv a bound to each other 

by a c °nnecting member i 31B as 

iJJB as shown in Fio 6<-/ti «rw 

the connecting member 131B unn. 

of a s , • ""necessary for th- fabrication 

f * ••^conductor package, is cut off s 

to obtain a lead , * m6anS ° f * Press 

lead frame shaped as shown in rig.. 

in the case of fabricating a lead frame 230 ■ 

pad 235 as . h hav lng a 

33 35 Sh ° Wn in rigs. 7a and 7 b , the lead fr» 

o« shaped by . teM „ • 6 may 

H oy etching m a state wher. 

231B 3 conne <=ting member 

18 is a -«nged on the tips of -s* • 

tie. w " nner leads to bi "d the 

tips directly to the die pad a «: .k 

^ 55e - y Portions ' n c ~ a ^ 

- c -Cod frame nay be cut 
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off. Moreover, Fig . 7b , s cross _ s _ . 

• -long the l ine „_ ^ v ^ 

CU C22 ' and ^e line Ell.rsi in r- 

tting the inner leads ... , 

accordance with . iio , . 6 Plated in 

" a 3 iQ Plating process 
5 are cut 0 ~ to K ""necessary portien. 

C ° ° bt3in * ^d frame .having . good , 
«»h no plating f aiIure 9 9 °° d 

-ere unnecessary portio . * — 

off to obtain the lead f rame h , 
shown in r<o fi* "avang a shape 

6a, a reinforcing taoe 5 fin , 

*• generally used . . ? ° " tape, 

y used ' 3s shown in r ifl , • ■ . 

reinforcing - aDe ■ Simii «^ the 

9 k£De " also used in 

-•necessary po . tions . ^ C " # ° f off 

the connectino k " rUC - l " re sh -" in Fig. 7e . Wnile 

°nnecting member m B is cut ft<r . . 

*<» obtain a shaDe „ 

shape shown i„ Fig . 6c 

semiconductor «,<„ • mounted 

""P is enc. psu i, ted 

condition w„. re t „. „ ' In . 

th « "Conductor device oi tM, 

—ion., shape as shoun in 2 ;r h " ' 

- — «« — ..eco„d !U ;„ ; 3i r :ipm * 

s-oh.lv more t „ an 
•«..«. The ^dtn, „ a „ d „ , h " " —l" 

n * ar centra^ nA ... 

- P°- -ion of the t-n* w,k 

e C -- Ds w *en viewed 
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in whe direr- * 

reCwlon of the inner i e ad -k- u 

«P °< «* Inner l Md has . - hl "" e "- "»». «» 

«~~» wide sucf<ces . To -ape havl„ 9 

the tip nn „ 

electrically M . be e «i: y 

li y connected to a 

to a semiconductor chio /„ 
fa y a w ire 120A or i 20 B th - ' = • hown| 

i<?0B, this embodimenr in 
<* the etched flat sur , *««««t.. the , se 

" at surface for wi ro k ^ . 

' •'• a "f«ence numeral 13lAh - •' 
*tehed n.t surface l,„ <"Picts a, 

131Aa > surface of a 1..H » 

•« »». respective!, . „. 

Property .. " ' wire- 

« the etched flat s „» lce d „. 
'»»9hn.ss. ri,. 9(UiJ shows "»t have 

»— « the l.. a !h . tlP " 1C ° f the inner 

irame fabricated 
^lustrated in , io ,„ ac «rdmg to the process 

chi P- in this case, however DO - h ' " 3 SemiC ° ndU «<~ 

MlC of the in «* 
tie i nn6r lead are *?,r k 

—«•» th.„ th. t ln . d . ' but • 

-face. of tn . Up „ Jc ; - » the opposite 

«- these surfaces ta ^ " * 

« cp„p. r .d to that .. " 

"»t ailment. ri , ,„ " ' - 

»ig.9(ivj shows -k 

; iP 9310 or 531- obtJ . ^* inner J ead 

- 0b ^** by thinning .„ . hi , 

of a press and ;K en h " ^chness by 

»y etching. iS wire-oonded to a 
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semiconductor ,->,,• ~ , 

"or chip (not shown). Ir . h<c 

' wflis rasp u 

Pressed surface of th . • however. 

6 of the lnn « lead tip na . 

Fi '- 9(iv,. Thus . P " S n ^ •« -how, 

' * he ^re-bondmg cn ei-h-- . 

opposite surfaces a u ° f the 

o.ten results in =.„ • ~~ r * 5( - v :o 

« an insufficient wire-bonding stab-- 
a Problematic quality. «-b^«y and 

A modification to the 

tne resm-encapsulatAH 
device of the Psuiated semiconductor 

°* the f lrst embodiment will now ho h 
2a is a crn« 9 described. Fio 

cross-sectional view illust-atino 
the resin-^n, atlng a m odif ication 

• Ced sem iconductor device of w 

embodiment, and Fig ? , fc th * first 

2 c shows an *r>r^ 
semiconductor device in France of the 

lce ln accordance wirh 
Fi 9- 2c(ii, is a v . h tne mod ^ication. 

is a view when viewed fr«« . 

semiconductor device r - b ° tt0m ° f th « 

lce ' Fi 9- 2c(I) is a , 

A1-A2 of Fig 2 " """ponding to 

according to the mad <„ ' Semicondu «°* device 

» to the modification is differs • u 

embodiment i„ t ermi , " °' th * 

" Ce ""nal portion i 3 3 A th. 

Portions at their tips are termi " al 
— ,he surface of 1 T rUded 

—Psulated semiconductor ^ ™- 

oevice, the sclde- i« 
°istributed throuch an Q "Mformly 

" an opening : ^ r ~ 

d ««c. 100A of this moo,,, semiconductor 

" 3::on iS ^en-.ical to that of 



>• * a • 
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fir " e ^od iment except fe . . 

A resin minaI P ° r *- io " 

resm-encapsulated sem , 

emCOndUCt - ^vice - 

Wit h a second embodi 

Fi9 ' 3 * is a Cross , . 111 ncw oe "scribed 

cross-sectional view of 

semiconductor devir„ 3 reSln ~ er,ca ?^late 

device according to th. 

Fi 9- 3b is a cross thC « e «»* embodiner.t, 

cross-sectional view of an ■ 
th. lin . „. A< ^ »«« leaa tak . n 

«o»s- 5 . ctionil view 3a " «* 3 C1I) lt . 

of ng 3a / ter " inal «.*« .3o„ 9 tlw 

23 - • «~ -.c 33 1Ab 233 *- 
: l r- '» ~. 233 r; 2 ;; 3 —~ 

"•nner that tb. "ountrt i„ sueh . 

* su "»ce, on which .]... 

' as mounted fiv«wi 

wcu iixedly on -h* * 

». .„„ 9ea bat _ t ;; - — e 

— . Por tl o„ s ar . elactri " 

su».*^ connected to rh & 

r * aCes "lAb of the tips of th 6COnd 

inside. The electrode 
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Portions 22! are arranged between ^ 

the die pad 235 . Moreover/ in the second embodime ^ 
s-Uarly to the case of t||# ^ 

connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made a 
•~l-.ph.rld solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
«. P- 235, and the ' die pad 235 and the terminal 
columns 233 are connected by the inner leads to each othe- 
-hereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
— « of the conductive adhesive and the die pad is 
connected to a g round Iine , ^ possible _ tQ _ ^ 

obta.n a heat dissipation effect, but . also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the f irst 

embodiment, the lead frame 230 used in -k. 

" u usea m the second 

have the die pad 235 anH r ^ 

P and the inner leads 233 having a 

thickness thinner than tha- ~* 

tftdw of the terminal columns. The 
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Z "°' i '" 1 ••=>> heve a chicanes, or 0.-5 „. ., 

le.d. „. , t „„, ea „ , plteh o; o :j ^ _^ 

— «»» a dm ,or the increased t,r»i„,I „. JTOtr 0 , t „. 

semiconductor device. The second surface a . .... 

-ner ,..„ is „„_ suc „ ^ ^ ^ ^ ^ 

third and fourth surfaces 23]Ac ^ ^ ^ ^ ^ 
concave shape depressed coward th. in.id. of «„. lnner 

lead. This structure exhibits a hioh st r enot h 

o mgn strength even though 

the second face ,vire hondi„ g surface, is narrow. Moreove- 
the fehricetion o, the r.sin-.ncap.ui.c.d semiconductor 
*«« of t h. second emhodimen-. is carrie<J ^ ±n 
accordance „i t „ auhsr.ntiaUy me same pro c.ss .s th.t of 
the first embodiment. 

*>* example, in . mod if ication tQ ^ 

encapsulated semiconductor devi-* «f -* 

" cevi - e of the second embodiment, 
« openin 9 333c is ^ ^ >f ^ 

column 233 in t „ „ odl;ic , [ion co ^ fi „ t . e ^ iBent _ 
Th. ope„ in , t , protruded ^ ^..^^ 

r..i„ 2<0 such th . t the tip ^ 

the terminal 233A. 



A resin-encapsulated semiconductor device in 
accordance with a thirri -i 

_ lrd embo ^ment will now be described. 

resin- encapsulated 



fig. <a is a cross-sectional view of a 



semiconductor device in acr-«-w 

accordance with a third embodiment. 

and Fig. <b is a cross-sec- i 

Seconal view of an inner lead 
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taken along th . line A5 . A6 Qf f ^ <a ^ p . g ^ ^ 

a cross-sectional view of a terminal column taken along zhe 
I*- B5-B6 ox Fig. « a . In Fig . , ^ 

oepicts a resin-encap Su l at ed semiconductor device, 3: C a 

semiconductor device 31 1 „„ 

311 P ads - 33 <> a lead frame, 331 i r .~ e - 

leads, 331 Aa a f irst surface , 331Ab . ^ ^ 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides. 335 a die pad 

340 a encapsulating resin, and 360 a reinforcing res in. 

Unzike the 'irtf 

^rst or second embodiment above, the 

semiconductor device 300 in accordance with this third 
embodiment includes bu,ps 311. Tne bumps m are mounted 
^xedlv on the inner leads 330 and electrically connect the 

semiconductor chip 310 a „w „ K „ 

*P 310 and the inner leads 331 together. 

Simi larl vto-h^^*- 

^he f.rst or second embodiment, electrical 

connection of the semiconductor device to an external 
«rcuit is achieved by hunting the semiconductor device on 
a printed substrate by terminal ^ ^ ^ ^ 

semi-spherical solder 

solder and arranged on the tips of the 

terminal columns. 

Similarly to th<> io*w * 

y to the lead frame used in the first or 

second embodiment, the lead fr*~ 

lead frame 330 used in the second 

embodiment is made of 42% . • 

<2% nickel-iron alloy. However, the 

lead frame 330 is shaped to 

Ped to have the tips 332A cf the inner 

leads havi.no a thickness f k< 

ss thinner than that of th 



e terminal 
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remal " in ' POr "°" S •"■« Up, 33M of 

«~. a . ad5 „. atranged „ . pitch of o ^ ^ 

-«n, . demand fet th . increasM ce ^ inai ^ ^ J 

semiconductor device r k , 

"vice. The second surface 331A5 of ea ~h 
inner lead 331A f i a . 

«»«. *n d fourth surf . CM 33]Ac aM j3Md ajso ^ 

concave shape depress-H - " 

l..d r h - inSiae ° f <"« "net 

etrootore Mhibits . hl9h strensth 

«*. -en. ,„ lr . tonain9 mfm) ^ nar _ Moreover, 

-he fabrication of the 

6 -"^encapsulated semiconductor 

device of t-k-* 

«. second is e . rriM 

rr* with sub —"y - — p.-o=.» t „. t „ 

„,,„ .„ P ' '""•"•a by enespsul.Uon 

"ith the encspsul.tin, resin. 

example, lB . „ odmcation ^ ^ 
"cp SUIatad semiconductor dcwce ^ tMrt ^ 

an opening 333C is formed on - k.* . • 

khe "P of each terminal 
column 333 as in the modification , 

-ication to the f-rst embodiment 

as shown in Tic. ? Th* 

open. ng as protruded externally 
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<«■ th. enca psuIatlng resin ^ ^ ^ ^ ^ ^ 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION] 

The present invention provides a r.«< 

F^oviaes a resm-encapsulat ed 

semiconductor device employing the above-mentioned lead 

increased terminal number and is excellent in 

. excellent m mounting 

efficiency. Furthermore, the • 

. the '"^-encapsulated 

semiconductor H.vi,.. 

or °evice m accordance with -k,» • 

" ltn khls invention does 

shown in Fio nn * 

"9- lib. As a result of this rh* 

tniS ' the resin- 

W ^th coplanarity in »am*+- 

" addltl ° n C ° th «" advantages, the 

resin-encapsuiated semiconductor device ha, 

aevice has -.a shortened 

interconnection lenom »- 

length as compared to the OTP or the BGA, 

whereby the semiconductor device cs „ k 

aevice can be reduced in a 

parasitic caoacitu » n w l. 

Pacity. and shortened in a transfer delay time. 
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